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Description of the aquifer
Recharge and discharge characteristics

_ong-term ground water fluctuations

#GW-SW interconnection
#Water quality issues
#Ground water management problems

and opportunities







Cordilleran
CANKR K Ice Sheet

UNITED STATES

Pacific northwest during the last ice
age -- 15,000 to 12,000 years ago

Most of Lake Missoula, about 500 cu-

~ bicmiles, drained in a few days.

The maximum flood discharge was es-
timated as 750 million cubic feet per

~ second, twenty times the combined

flow of all the rivers in the world today.

The floods may have occurred as many
as 40 times.

The flood velocity over the Columbia
Plateau is estimated at 45 miles per
hour.

The flood carried boulders as large as
8 to 10 feet across to the Spokane Val-
ley — Rathdrum Prairie region.
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Glacial Flood Sediments
Form the Aquifer

# Floods eroded away basalt and older fine-
grained sediment

# Larger material (boulders, cobbles and coarse
gravel) were deposited along the center of
the valley with finer sediments deposited In
side eddy valleys

# Most wells penetrate only a few tens of feet
iInto the aquifer and have high yields with
little drawdown




Aquifer crosses the state line
with ground water flow from
Idaho into Washington. Aquifer
discharge is to the Spokane and
Little Spokane Rivers in
Washington plus consumptive
pumpage from wells.

Geography

i oo |..-u'
; g |
- RS 1t
1 ! Athal
M_-: . .. T W O LY D o
i+ - & e
' a1 o GQ‘
- Ronsl -..._'_9 -
'k: Lo Moy sin - Tab
o M fi 60 b ot
- > =k i
- W T
&
: . o
3 5 &
V.S
s {1 i v T 2 #
i " (1 u ||§Q- '-.P_
[ Flathitlrin - '-:‘
| 4 iy
i ¢
1 a0 Q
ES
PR e g ] (R M ™" |
I. Tk jetsoyry M
. R0 i
b
T PoetFalls
£
i o S
- L
4
)
ok
51
£ 5 :
=t -
e e e R b e L T N 1 I L L] =
1h = SN S il




Depth to water in all of the

Idaho portion of the aquifer o

IS greater than 100 feet.
Ground water does not

discharge into surface water
within Idaho
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Geophysical Surveys Provide Our Primary
Knowledge of the Thickness of the Aquifer

North-South Cross Section Near the State Line
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-Ground Water Recharge to the
Spokane Valley — Rathdrum
Prairie Aquifer

#Precipitation on the aquifer
#®Inflow from tributary valleys

#Leakage from Coeur d’Alene Lake and
Spokane River




aquifer — This dges
Lake dra{nagef“

J

i1 arpe
mn s iles
Asjuil Bashiig [ixtnl
Idal NZET XR1G7 .54
Washingto 1248 2y 14 1210
Tnal 127 v | 1005 63
Muke: The hydrology- based Aquiler fireh on ihis map
varied slgltly in srea froom e “oifTcinl™ EPA Aqguifer
By area, 321,26 squane miles,

WASHINGTON

ARG




‘Variations in annual
precipitation provide a

measure of recharge both on
the aquifer and from the

tributary watersheds.




Inches of precipitation
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Annual Precipitation at Coeur d'Alene and Bayview, ldaho
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Cummulative Departures in Inches
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Cummulative Departures From Annual Precipitation
at Coeur d'Alene and Bayview, Idaho
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Ground Water Levels Provide
a Measure of Recharge and
Pumping Impacts




Observation Wells With Long-Term Water Level Records ‘
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Water level elevatio in feet

Water level elevations for wells 51N 5W 33bbal and 33bcd1
located near Post Falls, Idaho
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Cummulative Departures in Inches
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Cummulative Departures From Annual Precipitation
at Coeur d'Alene and Bayview, Idaho
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Water level elevation in feet

1980

Waterl level elevation for well 25N 45E 16C01
located near Liberty Lake, Washington
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Observation Wells With Long-Term Water Level Records ‘
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Hydrograph for Well 26N 43E 19A01
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Hydrograph for Well 25N 44E 19D02
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Observation Wells With Long-Term Water Level Records ‘
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Hydrograph for Well 52N 4W 20ccbl
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Hydrograph for Well 52N 4W 20ccbl
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Hydrograph for Well 53N 4W 28cabl

380

390

400 1

410

420

430
1900

1910

1920

1930

1940

1950

1960

1970

1980

1990

2000

2010




Hydrograph for Well 53N 4W 24bbal
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Hydrograph for Well 53N 2W 9aacl
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Conclusions From Well
Hydrographs

@

®

Ground water levels In 2003 are about
the same as a number of times In the
past (1934, 1948, 1954, 1975, 1985)

Dominant control on ground water
evels Is variation in annual precipitation

#Well development has impacted ground

water levels but no long-term water

level decline Is evident




- We have looked at recharge
and historic ground water
levels. We now need to

examine ground water
discharge characteristics.

I
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Ground Water Discharge In
ldaho

#Consumptive pumpage from wells --
poorly documented

#Ground water flow across state line —
estimated

#Ground water does not discharge to any
surface water system in Idaho
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Ground Water Discharge In
Washington

#Consumptive pumpage from wells--
better documented

#Ground water discharges to the
Spokane and Little Spokane Rivers —
USGS streamflow stations are in place

#Essentially no ground water exits the
basin west of Spokane
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Ground Water — Surface
Water Interconnection

#Ground water withdrawal in Idaho
cannot impact surface water in ldaho
because the Spokane River and all of
the lakes are perched

#Ground water withdrawal in both Idaho
and Washington can impact the flow of
the Spokane and Little Spokane Rivers
In Washington




Average Annual Flow of the Spokane River

14 000
o
L
o
£ 8,000 -
A e
[ %]
0 ‘ ‘
a
o 6,000 -
[1]
| ==
[i4]
-
III 4,DDD | i R, i, S | e et o
2000
0
=< o8] (] w =) =I oo ] 8] o =T [r e} Y e o =T a o [dn] Q = 0]
— — o | (o)) o o = ¥ Ty uy 9] [{n] {8 I~ [~ I~ w0 V) o ()] (8)]
(5] (93] (83} 8} 8] (8} (o)} o)) o)} (8} [y (83 )} 8)} o)} (o] h [8)] 8] (8] a)) )}
Raw data from USGS web site: W y
Post Falls = 12419000 ater Year
Otis Orchard = 12419500 Sl e i SO e AR A N e R g
Greenacres = 12420500 . —&—Post Falls —i#- Otis Orchard —a— Greenacres




- G661

—1 0661

G861

086l

Gi6}

=t 01E)

5961

0961

SS61

0561

SP6l

1 OF6l

SE6l

oesl

— T G961l

- 0261

- Gi6l

Minimum 7-day Flow of the Spokane River

S — D.w-m_..

e s mgm—..

0061

2500
2000
1500-;~h_-
1000 +

500

(s19) MO} 4

Water Year

= Post Falls

|



Controls for low flow In the
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Spokane River at Spokane

#Discharge from the Post Falls Dam

#Discharge from the aquifer into the
river which is controlled by aquifer
water level

= Dependent on variations in recharge

= Dependent on consumptive pumping from
the aquifer in Washington and Idaho with
the greatest impacts from wells close to
the gaining reaches of the river
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River Flow Problems In

®

4
4

Washington

_ow summer flows do not meet target
evels set by the fish and game agency

Problems with recreation on the river

Problems with water temperature and
quality




N

Water Quality Considerations
In the Aquifer

# Aquifer is vulnerable to contamination from
surface sources because of the lack of any
significant fine-grained layers in the
subsurface

# Long-term efforts led by the Panhandle
Health Department and IDEQ have been
successful in protecting ground water quality
In ldaho

# Natural constituents such as arsenic are a
problem in some areas




Ground Water Management:

Summary -1
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The aquifer within Idaho has not been
significantly impacted by development

Water quality is excellent in most
locations although there are local
contaminate areas — continued protection
IS needed

Ground water levels are approximately
the same as in previous decades




Ground Water Management
Summary - 2
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e There are no surface water — ground
water Issues within ldaho

e The demand for water from the
aquifer in Idaho is growing as well as
the potential for water quality
degradation
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Ground Water Management
Summary - 3

Aquifer management is an interstate
Issue

Consumptive ground water use in both
states can impact flow in the Spokane
and Little Spokane Rivers in Washington

Meeting target minimum streamflow
levels in both rivers within Washington is

the primary water management major
Issue




Ground Water Management
Study Needs - 1
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e Aquifer study priorities within Idaho
Hydraulic characteristics of the aquifer
Recharge amounts and controls
Consumptive ground water use




Ground Water Management
Study Needs - 2
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#0ur knowledge of the hydraulic
characteristics of the aquifer needs to
be expanded

= Hydraulic conductivity of aquifer

= Depth of aquifer

= Hydraulic conductivity of “seal” along the
pottom of the Spokane River and the lakes
surrounding the aquifer




Ground Water Management
Study Needs - 3
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* An updated study of recharge to the
aquifer in ldaho is needed.
Refine estimates of recharge from

orecipitation, the tributary basins and the
Spokane River

Analysis of water levels can serve as an
Independent check on recharge estimates




Cubic Feet per Second

Estimates of Aquifer Groundwater Flow at the Idaho-Washington State Line
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Ground Water Management
Study Needs - 4
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* Ongoing studies within Washington
provide the basis for an improved
estimate of consumptive use of
ground water

e A companion study within Idaho is
needed; our present knowledge of
consumptive use of ground water Is
very limited




Ground Water Management
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Study Needs - 5

e A
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series of steady state and transient
ound water models of the entire
uifer are needed

Develop a data base so that models can
pe constructed to accurately represent
the aquifer, ground water flow and the
linkage to surface water systems

The “response function” approach used In
the Snake Plain aquifer may be useful for
analysis of management alternatives.
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Ground Water Management
Study Needs - 6

Evaluate alternative ways to meet
target minimum streamflow levels In
the Spokane River

Change operation of the Post Falls Dam

Curtall operation of wells near gaining
reaches of the river during critical periods

Explore recharge enhancement
alternatives from Spokane River




Ground Water Management
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Study Needs - 7

Alternative interstate management
approaches should be evaluated

Historical interstate approaches range
from adjudication, compacts,
congressmnal apportionment and
Informal basin management groups

Both states follow the Appropriation
Doctrine but there are significant
differences




The state line cannot be seen but it iIs the dominant Issue
In effective ground water management
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" Thank You!!
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